Matrine induces caspase-dependent apoptosis in human osteosarcoma cells in vitro and in vivo through the upregulation of Bax and Fas/FasL and downregulation of Bcl-2.
Matrine, one of the main active components of extracts from the dry roots of Sophora flavescens, has potent anti-tumor activity in various cancer cell lines. However, the activity of matrine against osteosarcoma remains unclear. In the present study, we examined the effects of matrine on human osteosarcoma cells and explored the underlying mechanism. Four human osteosarcoma cell lines: MG-63, U-2OS, Saos-2, and MNNG/HOS were treated by matrine and subjected to MTT assay, annexin V-FITC/PI double staining, and TUNEL assay. The activation of caspases and the expression of pro-apoptotic and anti-apoptotic factors were examined by qRT-PCR and Western blot. In addition, MNNG/HOS xenograft tumors were established in female nude BALB/c mice, and matrine was intraperitoneally (i.p.) administered to evaluate the anti-cancer capacity of matrine in vivo. We found that matrine inhibited the proliferation and induced apoptosis of the four osteosarcoma cell lines in vitro and induced the activation of caspase-3, -8, and -9 in a dose-dependent manner. Furthermore, the pro-apoptotic factors Bax and Fas/FasL were upregulated, and the anti-apoptotic Bcl-2 was downregulated. More importantly our in vivo, studies showed that administration of matrine decreased tumor growth in a dose-dependent manner. Immunohistochemistry analysis demonstrated the downregulation of Bcl-2 and upregulation of Bax and Fas/FasL in MNNG/HOS tumor tissues following matrine treatment, consistent with the in vitro results. Our results demonstrate that matrine inhibits the proliferation and induces apoptosis of human osteosarcoma cells in vitro and in vivo. The induction of apoptosis appears to occur through the upregulation of Fas/FasL and Bax, downregulation of Bcl-2, and activation of caspase-3, -8, and -9, which then trigger major apoptotic cascades.